Amyloid β-Derived Diffusible Ligands (ADDLs) Induce Abnormal Autophagy Associated with Aβ Aggregation Degree.
Autophagy is disturbed in Alzheimer's disease (AD) and maintaining normal autophagy homeostasis is a new therapeutic strategy for AD treatment. Amyloid β-derived diffusible ligands (ADDLs), the most toxic species of which are oligomeric forms of amyloid β peptide (Aβ) that originate from amyloid β precursor protein (APP) via autophagy; however, whether ADDLs are involved in autophagy-related AD pathogenesis remains unclear. In this study, we primarily defined the specific subsets of ADDLs, A-0, A-12, A-24, and A-48, which were generated from ADDL aggregation mixtures at different time courses of assembly. The secondary structures of ADDL subsets were detected by circular dichroism (CD). Neuronal or non-neuronal cells were exposed to the subsets of ADDLs in vitro, and then, autophagic markers were detected. Our results first showed that exogenous or endogenous LC3 puncta (autophagosomes) were induced in the cytoplasm of cells exposed to ADDLs and that the LC3 puncta were the strongest with A-24 exposure. Then, the CD spectroscopy data also indicated that the proportion of α-helices decreased, whereas the proportion of β-strands and β-turns increased during ADDL assembly from 0 to 24 h. In addition, the quantitative Western blot data demonstrated that the ratio of LC3B-II/I was significantly increased, and SQSTM1/p62 decreased over time. Finally, our results indicated that the level of phosphorylated p70 S6 kinase (p-p70 S6 kinase), which is a substrate protein in the MTOR pathway, and the ratio of p-p70 S6 kinase/p70 S6 kinase significantly decreased following A-24 exposure. Taken together, our data suggest that ADDL-induced abnormal autophagy is correlated with Aβ aggregation degree and the MTOR pathway, which might contribute to ADDL-induced AD pathogenesis.